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The fi gures in the rzght-hand margm indicate marks.

Candidates are required to give their answers in
their 'own' words as ﬁzr-as' practicable.

1. Answer any five questlons - - 2%5=10

| i) What do you mean by Norm of a vector?
- ii) What do you mean by covariant tensor?

iii) What is isotropic tensor? - ;
V) Deﬁne inverse Laplace transform

v)  Suppose is an ideal ina ring R with an identity
" element e. Pr0v¢ that ife € R, then J=R.

vi) What is symmetnc tensor? .
vii) What do you mean by Cartesian Tensor‘7
2. Answer any two questions : _' 5%2=10

~i)  Show that isomorphic vector spaces  would have
the same d1mens1ons

- [Turn Over] '




Answer any two questions:

i)

~ Find the Laplace transform of At
where F(t) = "“("‘), giventhat, L

sin at]
t

— ~-1,1
= tan (S).
111

i) Verify that 4 = (2 2 2) is e}ngular

3 3 3

If a contravariant tensor of rank two is

symmetric in one coordinate system, show that .

it is symmetric in.any coordinate system.

10x2=20

.a) Show that the vectors (1,2,1 ) ; 2,1,0) ;

(1, -1, 2) form a basis of the vector space
V, over the field of real numbers.

b)  The vector # in three-dimensional space
are ~subject to the transformation

=AF=dx? Show that A is a lmear
,operator ‘

c) Prove that in an n-dimensional vector

space every set of (n+1) vectors is linearly
" dependent.

a) If 4, is skew-symmetric and B,
symmetrnc then show that B A, ;=

'b) Show that the quadratlc form D, xx) is

unchanged if D is replaced by the
symmetrlc part.
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2+3

4+4+2

iii) a)

b)
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Evaluate f et s tdto

Show that the work done per unit volume

of the crystal requlred to produce strain

e, is ’Cljezej

Define Levi-Civita Symbol.  3+3+2+2

L Obtain a set of four orthonormal vectors

by the Schmndt’s method from the vectors
u,=(1, 1,0,1), u, =(2,0,0, 1), u, (023 -2),
u, =(1,1,1,-5).

Show that the outer product of two

contravariant vectors ¢’ and [3 , i=1,2,3,

results in a contravariant tensor of rank

two. . T . 545
Find the Laplace transform for a step
ﬁmction.

U'sing Lapiace solve
“" 2 4y =sin3t, glven that y=0 when =0.

transform

2+5+3-
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